Introduction
In child population, intracranial aneurysm has a very low incidence, representing less than 5% of all intracranial aneurysms (1) (2) (3) (4) (5) . The clinical manifestation is usually untypical, including greater variation in anatomic distribution, male predominance, and higher incidences of occurrence in the posterior circulation and of giant aneurysms (6) (7) (8) (9) (10) (11) (12) (13) (14) . Approximately 0.5%-4.6% of intracranial aneurysms occur in patients 18 years of age or younger. (7, (15) (16) (17) (18) (19) (20) In a well-known study reported in 1966, only 41 of 6368 ruptured aneurysms were found in patients younger than 19 years and only 1 intracranial aneurysm occurred in a patient who was under 4 years of age. (21) Moreover, although some risk factors for the formation of intracranial aneurysms have been identified in adults (family history, age older than 50 years, smoking, cocaine use, and hypertension), in childhood most of these risk factors do not exist. (22) (23) (24) (25) Not only do discrepancies exist in the clinical description of this rare entity but also in reports regarding its outcome after treatment. Good outcomes have been reported to range from 40% to 95% in the surgical literature. (7, 11, 13, (26) (27) (28) (29) (30) (29) .
We report and describe a successfully clipped ruptured aneurysm of sylvian artery in a neonate, which was diagnosed using magnetic resonance (MR) imaging with Angio-MR and confirmed at subsequent surgery. In this case, deposition of thrombosis was noted on histological examination of the wall at the parent arteryaneurysm junction.
Case Presentation
The patient was a 9-weeks-old boy born by normal vaginal delivery after an uncomplicated, 40-week pregnancy. Her birth weight was 2600 gm. There was no history of infectious disease or head injury. On the evening of December 21, 2012, he suddenly vomited and became lethargic after a feeding of milk. She was admitted to the Department of Neurosurgical Pediatrics of "Bagdasar-Arseni" Emergency Hospital on the same evening. On admission, he was neither pale nor febrile.
Her head circumference was 34 cm and there was bulging of the anterior fontanel. He responded poorly to stimuli but exhibited normal motor function in all four extremities.
The peripheral blood hemoglobin concentration was 8.8 gm/dl and hematocrit was 32.3%. The peripheral white cell count was 7300/mm3. Blood chemistries were normal.
Soon after admission he suddenly had a left hemiconvulsion and gradually became more non responsive. Emergency CT cerebral disclosed a large hematoma with perifocal edema in the right frontotemporooccipital region (Figure 1 ), which suggested that the hematoma resulted from rupture of an arterio-venous malformation or an aneurysm rather than from vitamin K deficiency.
Because the day of admission -Friday evening -the DSA (Digital Substraction Angiography) was not avaible more dates was necessary and we decided Angio-MR, the only solution at the moment. The Angio-MR not showed an aneurysm, presumably the right sylvian artery, but the cerebral MRI show a massive right cerebral haematoma ( Figure 2 ). There was no arteriovenous fistula or malformation. Examinations for aortal coarctation and polycystic kidney were negative (Electrocardiogram, Chest X-ray and Abdominal Ecography).
In the same night on December 21, 2012 after the onset of symptoms, a right frontotemporoparietal craniotomy was performed. A right frontotemporoparietal cerebral hematoma is evacuated. Intraoperative, incidental discovery, is an aneurysm with thrombosis from one branch of the right sylvian artery, which measured 25 mm in its largest diameter, located in the right Sylvian fissure. So the saccular aneurysmal neck could be identified and and a "Yasargil" type clip was used for excluding malformation from circulation. The aneurysmal dome was excised and no blood or fluid could be aspirated upon puncture of the aneurysmal dome. The piece of dome together with the intraluminal thrombus was histologically examined.
Histological examination of the specimen revealed intraluminal granulation tissue with thrombosis and no elastic fibers in the aneurysm.
The postoperative course was uneventful, and the postoperative CT cerebral was without bleeding (Figure 3 ). The posthaemorrhagic anemia was postoperative corrected. He was discharged 8 days after surgery without neurological deficits. At 1 month after surgery, he continues to do well with normal psychomotor development.
Discussion
Intracranial aneurysms are very uncommon in infants and young children.
The first report of aneurysmal surgery on an infant was by Jones and Shearburn (32) in 1961. Since then, the results of many such operations have been reported, (33) (34) (35) (36) and most cases involved aneurysms of the MCA. Whereas the prognosis for infants with ruptured posterior fossa aneurysms is poor, the outcome of surgery for MCA aneurysms tends to be good. The more favorable outcome with aneurysms of the MCA in infants has been attributed to the formation of intracerebral hematomas at peripheral sites, (34) the rarity of vasospasm, (37) and the good functional compensation of the young brain. (38) In literature data Schimauchi et al presented in 1989 the youngest patient with intracranial aneurysm who have 19 days old at presentation (39 All literature data concluded similarly that aneurysms in infants have the following characteristics in comparison with those in adults: 1) there are higher incidences of aneurysms of the MCA and its branches and of the vertebrobasilar system; 2) the aneurysms tend to be larger; 3) there is a higher incidence of symptoms due to mass effect; and 4) the prognosis is better, even if the initial neurological status is poor, especially in cases of MCA aneurysms, because the infantile central nervous system has greater capacity for recovery than in adults; 5) the mortality of patients not treated surgically due to poor initial neurological status is 100%. Recent improvements in surgical techniques and neuro-anesthesiology may allow more aggressive treatment of such aneurysms in neonates.
As in our case, MR imaging and Angio MR not demonstrate the aneurysmal location, because the DSA was not avaible at admission in hospital. MR imaging and DSA will be increasingly important in the diagnosis and treatment of pediatric aneurysms and may lead to increased success in treating these aneurysms. Improvement of the prognosis is expected for patients with neonatal ruptured aneurysms in the future.
The etiology of aneurysms in infants is controversial. The major argument is whether aneurysms are congenital or acquired. Forbus (42) proposed that a DOI: 10.2478/v10282-012-0023-0 congenital medial defect of the arterial wall may be the primary factor in the formation of saccular aneurysms. Kaplan and Hahn (43) classified infantile aneurysms by etiology as follows: one-third traumatic, one-third mycotic, and one-third congenital.
Bremer (44) favored another theory of congenital formation: during fetal development of the cerebral arterial system, the proximal portion of the cerebral arterial plexuses may enlarge, while the distal segments degenerate and shrink, thus producing an aneurysmal sac. On the other hand, Stehbens (45) postulated that socalled saccular aneurysms derive from degenerative changes at the arterial fork, rejecting the concept of a congenital origin. He asserted that the aneurysms in infants that have been reported to date were not truly congenital
In our case the aneurysm was saccular, and there was deposition of thrombus. Histological examination of the specimen revealed intraluminal granulation tissue with thrombosis and no elastic fibers in the aneurysmal. Another type, fusiform aneurysms, are frequently associated with atherosclerotic dilatation, and calcification is often seen in the aneurysmal wall.
Conclusions
In child population, intracranial aneurysm has a very low incidence, representing less than 5% of all intracranial aneurysms. The clinical manifestation is usually untypical. The etiology of aneurysms in infants is controversial. The treatment of choice is the surgery with clipping. The aneurysms in infants tend to be larger. The prognosis is better, but the mortality of patients not treated surgically tend to 100%.
